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paradigm shift




GOALS

(1 CORRECT ANSWERS = UNDERSTANDING?
1 MAKE OUR LESSONS UNFORGETTABLE

1 RECONSIDER USING WORD PROBLEMS

1 MAKE MATH CHALLENGING + ACCESSIBLE
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Yes... no... Uh...
yves... maybe?
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M/CORRECT ANSWERS = UNDERSTANDING?
1 MAKE OUR LESSONS UNFORGETTABLE

1 RECONSIDER USING WORD PROBLEMS

1 MAKE MATH CHALLENGING + ACCESSIBLE
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Friend Requests

People You May Know

. 4 Add Friend

If a theif forces you to take money
out of an ATM, do not argue or resist.
What you doi |s 0 unch in your plln #

backwaro ou’ll type
4321. When you do that, the money
will come out butwull be stuck in the

iately

alertthe Iocal pollce without the
robbers knowledge & begin taking
photos of the suspect.
Every ATM has the feature. Stay safe.

s Like A Share

O

1,782 shares

. L Confirm Friend

o

' Espafiol - Portugués (Bras
Francais (France) Deutsch

o€ Al



Shopes  Will Entering Your PIN in Reverse
at an ATM Summon the Police?

Entering your PIN in reverse at any ATM will not automatically send
an alarm to local police -- the idea is nothing more than an old and
unimplemented suggestion.

| CLAIM_

Entering your PIN in reverse at any ATM will automatically summon the police.

See Example(s)
@ FALSE
| ORIGIN |

Messages offering a seemingly helpful heads-up about how to deal with a situation in which one is forced to hand
over money withdrawn from an ATM under duress began circulating on the Internet in September 2006:

If a theif forces you to take money
out of an ATM. do not arque or resist.




Tell them what you’re going
to tell them. Tell it to them.

Then tell them what you told
them.
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Presentation

*Tell them what
you’'re going to tell
them.

*Tell it to them.

*Then tell them
what you told
them.
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Lesson

« State the lesson
objectives.

*Teach the lesson.

* Review the lesson
objectives.



The definition of insanity Is
doing the same thing over

and over again but expecting
different results.
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 Understood
 Remembered
e Lasting impact



STICKY ATTRIBUTES

SIMPLE
UNEXPECTED
CONCRETE
CREDIBLE
EMOTIONAL
STORIES
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Simplify.
(x* +3)(2x° — 7x + 4)






If math Is the aspirin,
then how do you
create the headache?
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Step 1 Step 2 Step 3

Source: visualpatterns.org



Step 1 Step 2 Step 3

Source: visualpatterns.org



Step 1 Step 3

Source: visualpatterns.org



Select a person that's special to you for any reason.

Skip the practice round.

Source: teacher.desmos.com/polygraph
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Questions Asked: 0

Your Partner: ghjhgj

Your challenge: figure out
which graph your partner
picked. Ask a "yes" or "no"
question about the graph.

Source: teacher.desmos.com/polygraph




Questions Asked: 2

\ F Your Partner: Lupita

YOU ASKED
\ Does your line go up and down?

YOUR PARTNER CHOSE
Yes

YOUR PARTNER ELIMINATED

X
YOU ASKED
ls your line slanted?
YOUR PARTNER CHOSE

| Don't Know
./ \. \ Select lines to eliminate

based on your partner's
answer. Then press the

\ T button below.
/ / ‘ Go on without Eliminating

Source: teacher.desmos.com/polygraph




Questions Asked: 0

Your Partner: Robert Kaplinsky

Your challenge: figure out

which graph your partner

picked. Ask a "yes" or "no"
\[ question about the graph.

Source: teacher.desmos.com/polygraph



Source: robertkaplinsky.com/lessons
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STICKY ATTRIBUTES

o SIMPLE

0 UNEXPECTED
CONCRETE
CREDIBLE
EMOTIONAL
STORIES
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- 5% Charged

Source: reasohandwonder.com



Friday, July 11

Source: reasonandwonder.com



' 10% Charged

Source: reasonandwonder.com



14% Charged

Source: reasonandwonder.com



19% Charged

Source: reasonandwonder.com



24% Charged

Source: reasonandwonder.com



28% Charged

Source: reasonandwonder.com



33% Charged

Source: reasonandwonder.com



38% Charged

Source: reasonandwonder.com



42% Charged

Source: reasonandwonder.com



THINKING TIME '




47% Charged

Source: reasonandwonder.com



52% Charged

Source: reasonandwonder.com



56% Charged

Source: reasonandwonder.com



61% Charged

Source: reasonandwonder.com



65% Charged

Source: reasonandwonder.com



70% Charged

Source: reasonandwonder.com



74% Charged

Source: reasonandwonder.com



78% Charged

Source: reasonandwonder.com



82% Charged

Source: reasonandwonder.com



84% Charged

Source: reasonandwonder.com



87% Charged

sonandwonder.com



89% Charged

Source: reasonandwonder.com



90% Charged

Source: reasonandwonder.com



92% Charged

Source: reasonandwonder.com



93% Charged

Source: reasonandwonder.com



94% Charged

Source: reasonandwonder.com



95% Charged

Source: reasonandwonder.com



96% Charged

Source: reasonandwonder.com



97% Charged

Source: reasonandwonder.com



97% Charged

Source: reasonandwonder.com



98% Charged

Source: reasonandwonder.com



98% Charged

Source: reasonandwonder.com



98% Charged

Source: reasonandwonder.com



99% Charged

Source: reasonandwonder.com



99% Charged

Source: reasonandwonder.com



100% Charged

Source: reasonandwonder.com
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UNEXPECTED

1 PATTERN BREAKING
1 COUNTERINTUITIVE
1 KNOWLEDGE GAPS
1 OPEN MIDDLE
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UNEXPECTED

o PATTERN BREAKING
O COUNTERINTUITIVE
O KNOWLEDGE GAPS
1 OPEN MIDDLE
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SURFACE AREA OF A
SPHERE FORMULA
DEMONSTRATION

ﬁsz youtube.com/watch?v=VVFYZLpMbR4
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UNEXPECTED

o PATTERN BREAKING
o COUNTERINTUITIVE
O KNOWLEDGE GAPS
1 OPEN MIDDLE
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Curiosity... arises from the
perception of a gap In
Knhowledge or
understanding.
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(Watcl)

Aquarium The dimensions of an aquarium
are shown.

1. Whatis the area of the base of the

aquarium?

2. What is the height of the aquarium?

3. Fill in the blanks to find the volume.

X X =12 ft>



What estimates do you have?

Place your estimate on the number line.



UNEXPECTED

o PATTERN BREAKING
o COUNTERINTUITIVE
o KNOWLEDGE GAPS
1 OPEN MIDDLE
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Travel 3621 miles, 21 days, 4 hours

My Village to Treasure Chest

Google Maps

500 mi &

Map data ©2017 Google

My Village



Closed Closed
Open Closed
Closed Closed
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Using the digits 1-9, at most one time each, fill
In the boxes to create a fraction that is as close
to one as possible.

Extension:

E i : How many

S ways can you
prove that you

are correct?

Source: Peter Morris on openmiddle.com

RobertKaplinsky.com



Open Middle |Closed Middle
Beginning | Closed Closed
Middle Open Closed
End Closed Closed







UNEXPECTED

o PATTERN BREAKING
o COUNTERINTUITIVE
o KNOWLEDGE GAPS
o OPEN MIDDLE
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STICKY ATTRIBUTES

o SIMPLE

o UNEXPECTED
0 CONCRETE
0 CREDIBLE

0 EMOTIONAL
0 STORIES
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the fragrant
flowers,

Scratch
and Sniff!

Scratch
and Sniff!

Sy’







NAME: DATE: PEEREIOD:

Lesson 7 Skills Practice
Objective: Divide Decimals by Decimals

Divide.
1. 4.86+0.2 7. 2.25+0.15 13. 7.52+0.74

2. 628.2+349 8. 421.6+04 14. 0.105+0.6
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Fans stream Nelly to help him
pay off S2 4 m|II|on debt

by Lisa Re
September 13, 2016: 2:47 PM ET

UNIVERSAL Musuc Gnoup

VEVO




* How many $0.006 are
there in $2,400,0007?

How many 6 are there In
247



9. Canzonett




LEsson | Stretching, Compressing, and Reflecting Sine and Cosine Graphs

Reteach

For a sine function, y = asin[% x).

Amplitude = ‘a‘ Amplitude <

Y X

Period = 27+b

4 4
If a<0, the graph is
reflected across the _
X-axis. ' »
Period

Example Write the function shown in the graph above.



.,.}’.

Source: graphlngstt)rles c



“Walit, was it a negative
plus a negative or a
hegative times a negative
that equals a positive.”

RobertKaplinsky.com






Area

The measure of how many
squares will fit into a shape.

Two-dimensional
plane shapes

Units?

Area=ag?oraxa

Example:
a=5cm
Area = 5% =25cm?

Cube

Square

Area=w X h

h Example:
w = width=10cm
height=20cm
Area =10 x 20 = 200cm?

Prism

Rectangle

A
Y

0 Area=bxh x0.5

Example:
b =base = 20cm
h =vertical height = 15cm
< > Area =20x 15 x 0.5 =150cm?

Triangle
-
Pyramid

Area=nxsXxa x0.5

L
n

la

Three-dimensional
solid shapes

Surface Area

The measure of the area of all
outward facing sides.

Units?

Surface Area = 6 X a?

Example:
a=>5cm
‘/av Surface Area = 150cm’

Surface Area=2 x ba + la

Example:

ba

h ba = base area = 20cm?

la = lateral area (all sides) = 60cm?
v Surface area =
2x 20+ 60=100cm’

Surface Area =ba + la

Example:
ba = base area = 16cm?
la = lateral area (all sides) = 60cm?
Surfacearea= 16+ 60 = 76¢cm?

Civirfara Avas — FA v ¢

Volume

The measure of how many cubes
will fit into a shape.

Units’

Volume =a’oraxa xa

Example:
a=5cm.
Volume = 125¢cm”’

Volume =ba x h

Example:
ba = base area = 20cm?
h = height = 5cm
Volume =20 x 5= 100cm?

Volume =ba xh x 1/3

Example:
ba = base area = 16cm?
h = height = 9cm

Volume =16 X 9% 1/3 =48cm’
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Abstract

Concrete

Source: gfletchy.com



MY OLD METHODS

4(x + 3) (x+3)(x—1)
\ VA, F x(x)
4(x) + 4(3) ° ’3‘&)1)
L 3(-1)

= x%—x+3x—3
= x* + 2x — 3

RobertKaplinsky.com



DISTRIBUTIVE PROPERTY
4(x + 3)

Concrete

4

RobertKaplinsky.com

Representational

X + 3

4x

12

Abstract

4(x + 3)
= 4(x) + 4(3)
=4x + 12



BINOMIAL MULTIPLICATION

(x+3)(x—1)
Concrete Representational Abstract
X 3 x 4+ 3 (x +3)(x — 1)
: HEE _ 2
7 :.' ‘. x 2 3y =x“—x+3x—3
x :i i =x%+2x—3
\ ; 1| x| -3

—
)
|
|
|
|
|
|
—
L
L
L
L
L
L

22 — x4+ 3x — 3 x? —x+3x—3
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STICKY ATTRIBUTES

o SIMPLE

o UNEXPECTED
o CONCRETE
0 CREDIBLE

0 EMOTIONAL
0 STORIES
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Source:
Jenise Sexton




»]0)

RED'S
remns
STATE Chanrinns
2004

oS
STATE CRANPIONS
2010

I L CHAMPIUNSIR ]
CLASS D I-u
GIRLS TRACK
1960

“.'.?..6.-,

LY
CReSS ComaThy
STATE CRANPIONS
2001

TS
STATE CHANPIONS
2011

Jrce: lom \Ward

LI}
$SCCEN
STATE CHARPIONS
2002










Source:
Fawn Nguyen




Extra Strength

vinRelief  Fover Reducit INRMLAL LU (1L Perimeter

ETS BYM i Reliever/ Fever Reduc | Prescriptio
NSAID | i Reliever/ Fever Reduce!

Caffeine-Free ! KE TWO TABL

ONCE PER DAY ¢

No Ref

200 tablets {0 Capsules 500 mg. eact
325 mg each

200 Tablets 200 mg

) ablatg




Act 1 Engaging Opener

Act 2 Get Info. Solve
Problem.

Act 3 Big Reveal
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STICKY ATTRIBUTES

o SIMPLE

o UNEXPECTED
o CONCRETE
o CREDIBLE

0 EMOTIONAL
0 STORIES
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Matt Vaudrey
N @MrVaudrey

Things | never thought I'd say: "So you're
saying that Thor has less party than Justin
Bieber, but more than Obama?"

Business

RETWEETS LIKES .
o
4 7 2L = ®




STICKY ATTRIBUTES

o SIMPLE

o UNEXPECTED
o CONCRETE
o CREDIBLE
o EMOTIONAL
O STORIES
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20. Crime Two men used
ropes made from sheets
to escape from a tall
prison in Chicago. If
they needed to make a
total of 150 feet of rope
and each sheet made 6
feet of rope, how many
sheets did they need?







CURSE OF KNOWLEDGE

—_—t T

Dissertation Executive Summary Formulas

Context

RobertKaplinsky.com
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STICKY ATTRIBUTES

o SIMPLE

o UNEXPECTED
o CONCRETE
o CREDIBLE
o EMOTIONAL
o STORIES

plinsky.com



o SIMPLE
o UNEXPECTED
o CONCRETE

" O CREDIBLE
o EMOTIONAL
o STORIES




Wiy A
I[ » - # -
S I M P L E < bacgy, ardy =

UNEXPECTED " o
CONCRETE S i
CREDIBLE -

EMOTIONAL

STORIES o




oscussomue |||

 Why are urban legends so much
easlier to remember?

 How canh we use that knowledge
to make math easier to
remember too?

L UL




GOALS

M/CORRECT ANSWERS = UNDERSTANDING?
M/MAKE OUR LESSONS UNFORGETTABLE

1 RECONSIDER USING WORD PROBLEMS

1 MAKE MATH CHALLENGING + ACCESSIBLE

RobertKaplinsky.com



Why do we
have word
problems?

RobertKaplinsky.com
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183. DIrECTIONS FOR SOLVING.— Represent one of the un-
known quantities by x, and from the conditions of the problem
Jind an expression for each of the other quantities grven.

Find from the problem two expressions that are equal, and
express them as an equation.

Solve the equation.

51. When the half of a certain number is added to the

number, the sum is as much more than 60 as the number is
less than 65. What is the number? Dl st

52. The difference between two numbers is 8, and the
quotient arising from dividing the greater by the less is 3.
What are the numbers?

9o. A man left one-half of his property to his wife, one-
sixth to his children, a twelfth to his brother, and the

rest, which was $600, to charitable purposes. How much

e S s e e Rl T 6)




CIRCLE the numbers

BOX the key words

ELHWHNATE Info not needed
SOLVE and check v*
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Source: Marilyn Burns



There are 125
sheep and 5 dogs
In a flock. How old










. @ Common Core ] I
/ State Standards

f

Content Standards
Sports Major League baseball has O/\ 8.N5.1,8.NS.2, 8.EE.2

rules for the dimensions of the I rgt:e?atka' Practices
baseball diamond. A model of the + 30 %
diamond is shown.

1. On the model, the distance from
the pitching mound to home plate

is 1.3 inches. Is 1.3 a rational
number? Explain.

2. On the model, the distance from first base to second base
is 2 inches. Is 2 a rational number? Explain.

3. The distance from home plate to second base is v/ 8 inches.
Using a calculator, find /8. Does it appear to terminate or repeat?




2 @ Common Core ] 5
. State Standards

‘-

Content Standards
8.NS.1, 8.NS.2, 8.EE.2

Mathematical Practices
1,3,4,6

Sports Major League baseball has
rules for the dimensions of the
baseball diamond. A model of the
diamond is shown.

1. On the model, the distance from
the pitching mound to home plate
is 1.3 inches. Is 1.3 a rational
number? Explain.

2. On the model, the distance from first base to second base
is 2 inches. Is 2 a rational number? Explain.

3. The distance from home plate to second base is \/8 inches.
Using a calculator, find v/8. Does it appear to terminate or repeat?
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fﬁoritos; & Cheetos Mix

DORITOS® Nacho Cheese Flavored Tortilla Chigs 1 02. EA. - DORITOS® COOL RANCH® Ravored Torslla Chips1 OZ EA.  CHEETOS® Pufis Chessa Ravored Snacks 78 0Z EA,  CHEETOS® Crunchy Cheese Flavared Snacks 1 02 EA.
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weerwe

 Why did many of you expect there
to be five of each?

 Why was it not five of each?

 How might they decide on this
combination?

L LU LLLLLLLLLLLLLC
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Dorites. |

COOL
RACH

-

‘M'S& Oassc Potato Caips,  DORITOS® Nacho Cheese Flavored Tortilla Chigs, DORITOS® COOL RANCH® Flavored Tortifa Chips,  CHEETOS® Crunchry Cheese Flavored Seacks,  SUNCHIPS® Orignal Multgrain Ssacks, - FRITOS® Oniginal Com Chips (ANl 1 02 Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTALNET WT. 2007 (1LB.40Z) 567 g




MATH MODELING

1 HOW DO WE MAKE SENSE OF MATH MODELING?
1 IS IT JUST ANSWERING QUESTIONS?

1 HOW IS MATH MODELING USED IN REAL LIFE?

1 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com
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Spies Analysts

Model

RobertKaplinsky.com
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All models are
wrong, but some
are useful.
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Dorites. |

COOL
RACH

-

‘M'S& Oassc Potato Caips,  DORITOS® Nacho Cheese Flavored Tortilla Chigs, DORITOS® COOL RANCH® Flavored Tortifa Chips,  CHEETOS® Crunchry Cheese Flavored Seacks,  SUNCHIPS® Orignal Multgrain Ssacks, - FRITOS® Oniginal Com Chips (ANl 1 02 Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTALNET WT. 2007 (1LB.40Z) 567 g
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Robert Kaplinsky
@robertkaplinsky

Hey #MTBoS, can you do me a favor and
complete this 3 question anonymous survey
about your favorite chips? | need data for a
presentation. Please RT.
goo.gl/forms/etPtujll ... #iteachmath

Please complete this anonymous survey. I'll be using this data in a
presentation.

intithed form

docs.google.com

8:05 PM - 4 Feb 2018

63 Retweets 45 Likes .@‘0.‘ . .

Q 18 1 63 QO a5 1]




&= Favorite Chips (Responses) [

File Edit View Insert Format Data Tools Form Add-ons Help
® e ~ T 100% - $ % .0 .00 123- Arial - 1 - B I & A-. . - H - A
Timestamp

A B C D E F G H
1 Timestamp lLays (Classic) Doritos (Nacho Cheese) Doritos (Cool Ranch) Cheetos (Crunchy) Sun Chips (Original) Fritos (Original) Time Zone -
2 2/4/2018 20:06:53 6 5 4 2 3 1 Central Time Zone
3 2/4/2018 20:06:55 1 5 6 3 2 4 Eastern Time Zone
4 2/4/2018 20:06:56 5 2 1 3 6 4 Central Time Zone
5 2/4/2018 20:06:57 2 1 6 3 S 4 Pacific Time Zone
6 2/4/2018 20:07:36 4 1 2 3 o 6 Pacific Time Zone
7 2/4/2018 20:08:02 5 1 6 4 2 3 Pacific Time Zone
8 2/4/2018 20:08:05 6 2 4 3 S 1 Pacific Time Zone
9 2/4/2018 20:08:07 4 2 1 S 3 6 Pacific Time Zone
10 | 2/4/2018 20:08:29 5 3 4 1 6 2 Central Time Zone
11| 2/4/2018 20:08:56 4 5 6 1 2 3 Central Time Zone
12 | 2/4/2018 20:09:54 5 6 5 6 5 4 Pacific Time Zone
13| 2/4/2018 20:10:01 4 2 3 1 ¥ 6 Pacific Time Zone
14 | 2/4/2018 20:10:04 6 2 3 1 9] 4 Central Time Zone
15 | 2/4/2018 20:10:04 3 5 6 1 4 2 Central Time Zone
16 | 2/4/2018 20:10:05 4 2 6 1 3 5 Eastern Time Zone
17 | 2/4/2018 20:10:06 3 2 6 S 1 2 Pacific Time Zone
18 | 2/4/2018 20:10:10 4 2 6 3 ) 1 Mountain Time Zone
19 | 2/4/2018 20:10:12 3 1 ) 6 2 4 Eastern Time Zone
20 2/4/2018 20:10:26 5 3 6 2 4 1 Pacific Time Zone

<
+

Sheet3

>

Explore




weerme

* The available data includes:

* Lays, Nacho Cheese Doritos, Cool
Ranch Doritos, Cheetos, Sun Chips,
and Fritos ranked from 1 to 6

« Geographic region: West, Central, or
Eastern

L LS




ANALYSTS’ JOB FORTHETOP 1

1. l€olnt all the first place votes for each chip type.

2. IDivide the total first place votes for each chip
type by the total number of votes.

3. IMUltiply thatiffaction| by 20 to find how many
bags there would be in a twenty pack, founding

dS hecessary.

RobertKaplinsky.com



ANALYSTS’ EXAMPLE




CHIP BAG RESULTS




MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
0 IS IT JUST ANSWERING QUESTIONS?

0 HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com
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 Which parts of the plane are the

most critical to protect?
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s How do we find the fastest route
for each customer without
Impacting our other customers?
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Z .‘
Dorites. |

™~

W'S& Uassc Potata Caips, 4 DORITOS® Nacho Cheese Flavored Tertilla Chigs, 2 DORITOS® COOL RANCH® Flavored Tortifa Chips, 4 CHEETOS® Crunchry Cheese Flavored Seacks, 2 SUNCHIPS® Orignal MulSigrain Ssacks, 4 FRITOS® Onginal Com Chips (ANl 1 0Z. Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTAL NET WT. 207 (1LB.40Z) 567 g
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 How can we determine if the extra cost of
creating different packages will make us
more mohney?

RobertKaplinsky.com
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Mathematically proficient students

who can apply what they know are
comfortable making assumptions

and approximations to simplify a
complicated situation, realizing that
these may need revision later.

RobertKaplinsky.com



They routinely interpret their
mathematical results in the context
of the situation and reflect on
whether the results make sense,
possibly improving the model if it
has not served its purpose.

RobertKaplinsky.com



MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

0 HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com
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They used 25 products for a
pregnancy prediction’ score
Including:

* unscented lotion

* mineral supplements
e cotton balls

Source: New York Times

RobertKaplinsky.com
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Spies Analysts

Model
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Priority is determined by:

e passenger’s fare class

e Itinerary

 frequent flyer program membership
e check-In time

Source: United Airlines

RobertKaplinsky.com



@ Robert Kaplinsky # Make Post B Photo/Video Album = @« Live Video

w» News Feed . | .
‘ What's on your mind, Robert? — _ _—
) 1 ' 22
&) Messenger s < &
B3 watch
4 Photol/Video Feeling/Activity

s Marketplace

Explore

Friend Lists .
Watchlist: Latest Episodes

Q

€%) On This Day

g Insights

P Games

“  Fundraisers
[} Live Video

O Pokes

» See More...

See All
Create
Ad Page Group - Event Sponsored Create Ad
Fundraiser




Spies Analysts

Model
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The stories that show in your News

Feed are influenced by:

 friends you interact with the most

« the number of comments and likes a
post receives

 what kind of story it is (ex: photo, video,
status update)

Source: Facebook

RobertKaplinsky.com



MORE EXAMPLES

« How does US News and World Reports rank colleges?

 How does Google know which results to show?

« How do sports teams know who to draft?

« How does Amazon know what products to recommend?

 How does Zillow estimate home prices?

 How does Pandora know what music to play?

« How does eHarmony know which people to show you?

 How do they figure out who should speak at a
conference?

RobertKaplinsky.com



MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

¥ HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com



Name: Period: Date:

What problem are you trying to figure out? What estimates do you have?

il

low

Place your estimate on the number line.

high

What info do you already know about the probleme | What info do you We problem?

What is your conclusion¢ How did you reach that conclusion?




ANALYSTS
AT WORK




MODELING EXAMPLES

1 MIDDLE SCHOOL
1 HIGH SCHOOL

RobertKaplinsky.com
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THINKING TIME




Name: Period: Date:
What problem are you trying to figure out? What edaﬁ%cl’res do you huveEAO O
U \
B
How 2 mowcgk WGe dlhad g o
O low O O\high
B\ O O
o O
O B\
w7

Place your estimate on the number line.

What info do you already know about the problem?

What info do you need about the problem?

* Thevre T2 a lod of money,
¢ 14 T8 ™ a plle.
e 14 72 T bondles.

e 1s 7 all ¢he same
dernomTncd-Ton g

What is your conclusion¢ How did you reach that conclusion2




Name: Period: Date:
What problem are you trying to figure out? What %ﬁ%mes do you huve?l\o O
U \
oY -
ﬁow 2 \mo\r\eésJL WGe dlhad g o
O low O O\high
B\ O O
o O
O B\
w7

Place your estimate on the number line.

What info do you already know about the problem?

What info do you need about the problem?

* Thevre T2 a lod of money,
¢ 14 T8 ™ a plle.
e 14 72 T bondles.

e s 7 all &hhe same
denomTnad-Ton’s

¢ RNow momé oW and
aolomng are dhere’d

¢ RNow mané\o?\\s are TN one
sd.cck g

What is your conclusion¢ How did you reach that conclusion2










Y our work

Mot plle: 4% vrows % (| FBREXIS borRies = 3,740 bondles

17 o X T row X 7 bondiE

3r»(tgl\0%?\e [e9 = bondles

ndles

Mot pTle oF mone,é
b

3ma\\v\§®g\ (r? ¢>: 7 OIS A |l v=OW X

¥ PR daogddles

Nodal bondles: 3, 780-F 19 &aiQRe D,961 bondles

Towal money: 3,46 bondles x ¥ dle=319%,050,000
Dmall-plle of Money row deep

% bondles 7 bondles
h?&h (ﬂ?%_(m







MODELING EXAMPLES

¥ MIDDLE SCHOOL
0 HIGH SCHOOL
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THINKING TIME




Name: Period: Date:

What problem are you trying to figure out? What estimates do you have?
RNow Mmoch shorder are 30 ﬁ ;S %’-’
\ag@rs OF non—sqza&%@red
oTpes (T Tnekes)
Place your estimate on the number line.
What info do you already know about the problem? | What info do you need about the probleme
* One pfle of pipes s * Whad are dhe dtmensTons
8¢0~88Lered. o a pTpe’s
* One pile of pTpes T8 nod ¢ Whaot onTee are we os?n%
s¢08%ered. &0 Mecsure’s

* We have &6 compare 30O
\ag@rs of each.

What is your conclusion¢ How did you reach that conclusion2










' W%%%
THINKING TIME

b4 T AT A" A A" A" A A" A A A
R P8 G @ TG, T G TG TG, D, G TG 7 T8 4

obertkepimiycom. DO 000000000000



Y our work

r\\on—sdfa&%@red pipes 3¢088@er pipes
N
S -
-
[pToe = h em pTpe = Ih am
3 pipes = Sh em S pipes = ¢ em
> pTpes = dh em >pTpes = 88 em

30 pTpes = 30 em S0 pipes = 8 em




STAGGERED PIPES




MODELING EXAMPLES

¥ MIDDLE SCHOOL
¥ HIGH SCHOOL

RobertKaplinsky.com



MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

¥ HOW IS MATH MODELING USED IN REAL LIFE?
¥ HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com



. @ Common Core ] I
/ State Standards

f

Content Standards
Sports Major League baseball has O/\ 8.N5.1,8.NS.2, 8.EE.2

rules for the dimensions of the I rgt:e?atka' Practices
baseball diamond. A model of the + 30 %
diamond is shown.

1. On the model, the distance from
the pitching mound to home plate

is 1.3 inches. Is 1.3 a rational
number? Explain.

2. On the model, the distance from first base to second base
is 2 inches. Is 2 a rational number? Explain.

3. The distance from home plate to second base is v/ 8 inches.
Using a calculator, find /8. Does it appear to terminate or repeat?




2 @ Common Core ] 5
. State Standards

‘-

Content Standards
8.NS.1, 8.NS.2, 8.EE.2

Mathematical Practices
1,3,4,6

Sports Major League baseball has
rules for the dimensions of the
baseball diamond. A model of the
diamond is shown.

1. On the model, the distance from
the pitching mound to home plate
is 1.3 inches. Is 1.3 a rational
number? Explain.

2. On the model, the distance from first base to second base
is 2 inches. Is 2 a rational number? Explain.

3. The distance from home plate to second base is \/8 inches.
Using a calculator, find v/8. Does it appear to terminate or repeat?
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oscussoume |||

* Why should we reconsider
using word problems? ,
- What should we be doing
instead of word problems?

RS




GOALS

M/CORRECT ANSWERS = UNDERSTANDING?
M/MAKE OUR LESSONS UNFORGETTABLE
E(RECONSIDER USING WORD PROBLEMS

1 MAKE MATH CHALLENGING + ACCESSIBLE

RobertKaplinsky.com



Mathematics Clusters

(Clusters where the percent correct is shown in bold represent proficiency for that cluster.)

Quantitative
relationships and | Multi-step problems, Statistics, data
Exponents, powers, evaluating graphing, and Measurement and analysis, and
Rational numbers and roots expressions functions geometry probability
Perf. | Scaled | Number | Percent | Number | Percent | Number | Percent | Number | Percent | Number | Percent | Number | Percent
Student Name ID Number | Level | Score | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct
ADV 476 13 939% 8 100% 8 80% 14 93% 12 02% 5 100%
ADV 464 13 93% / 88% 8 80% 15 100% 11 85% 5 100%
ADV 453 10 71% 8 100% 10 100% 14 93% 11 85% 5 100%
ADV 453 13 93% 8 100% 9 90% 12 80% 11 85% 5 100%
ADV 444 14 100% / 88% 8 80% 13 87% 10 77% 5 100%
ADV 444 12 86% 3 100% 8 80% 15 100% 10 77% 4 80%
ADV 444 13 93% 3 100% 8 80% 14 93% 9 69% 5 100%
ADV 435 12 86% ¥ /5% 9 90% 14 03% 10 77% 5 100%
ADV 435 12 869 6 75% 8 80% 14 93% 11 85% 5 100%
ADV 435 13 Q3% 7 88% 9 00% 12 80% 10 77% 5 100%
ADV 427 13 93% 6 75% 9 00% 12 80% 10 77% 5 100%
ADV 427 13 939% 7 88% 6 60% 13 87% 11 85% 5 100%
ADV 427 14 100% 5 63% 7 70% 14 93% 10 77% 5 100%
ADV 421 13 939% 6 75% 6 60% 14 93% 10 77% 5 100%
ADV 421 11 79% 5 63% 9 090% 13 87% 11 85% 5 100%
ADV 414 12 8694 6 75% 8 80% 11 73% 11 85% 5 100%
ADV 414 12 86% 8 100% 8 80% 13 87% 8 62% 4 80%
PRO 408 11 9% 6 /5% 9 90% 11 /3% 10 77% 5 100%
PRO 402 12 86% 8 100% 9 90% 8 53% 11 85% 3 60%
PRO 402 8 5/% / 88% 8 80% 13 87% 10 77% 5 100%
PRO 402 13 93% 6 /5% 7 70% 13 87% 8 62% 4 80%
PRO 402 11 79% 5 63% 7 J0% 11 /3% 12 02% 5 100%
PRO 402 13 939% 7 88% 9 00% 10 67% 7 54% 5 100%
PRO 402 13 93% 7 88% 7 70% 11 73% 3 62% 5 100%
PRO 396 10 71% 6 75% 9 00% 14 093% 7 54% - 80%
PRO 396 12 86% 8 100% 6 60% g 60% 11 85% 4 80%




What is the slope of this line?

22)

Source: California Released Test Questions (7th Grade Math)

I O R S

[—






Mathematics Clusters

(Clusters where the percent correct is shown in bold represent proficiency for that cluster.)

Quantitative
relationships and | Multi-step problems, Statistics, data
Exponents, powers, evaluating graphing, and Measurement and analysis, and
Rational numbers and roots expressions functions geometry probability

Perf. | Scaled | Number | Percent | Number | Percent | Number | Percent | Number | Percent | Number | Percent | Number | Percent
Student Name ID Number | Level | Score | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct | Correct
ADV 476 13 93% 8 100% 8 80% 14 93% 12 02% 5 100%
ADV 464 13 03% 7 88% 8 80% 15 100% 11 85% 100%
ADV 71% 8 100% 10 93% 11 85% 100%
8 100% 11 85% 100%

ADV
ADV
ADV
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PR()

421
414
414
408
402
402
402
402
402
402
396
306/

11
12
12
11
12

13
11
13
13
10
12

75%
063%
73%
100%
75%
100%
88%
75%
063%
88%
88%
73%
100%,

90%
80%
80%
90%
90%
80%
70%
70%
90%
70%
90%
B9

WD =] WD =] =] 0O WO WO 00 Q0 D O

13 87%
11 73%
13 87%
11 73%

13 87%
13 87%
11 73%
10 6/%
11 73%
14 93%

10 77%
10 77%
9 69%
10 77%
11 85%
10 77%
10 77%
11 85%
10 77%
10 77%
11 85%
11 85%
8 02%
10 77%
11 85%
10 77%
8 62%
12 92%
7 24%
8 02%
7 24%
11 2504

100%
80%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
80%

100%
60%

100%
80%

100%
100%
100%
80%
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X-RAY VISION PROBLEMS

M/WHY DO WE NEED THEM?

JWHY ARE THEY DIFFERENT?
JHOW DO YOU IMPLEMENT THEM?
JHOW DO YOU CREATE YOUR OWN?



Solve for Xx.

21 +x =70



Using the digits 1 to 9, at most one time each,
create two equations: one where x has a positive
value and one where x has a negative value.

RobertKaplinsky.com



Using the digits 1 to 9, at most one time each,
create an equation where x has the greatest
possible value.

RobertKaplinsky.com



Robert Kaplinsky
arobertkaplinsky

MS & HS #MTBoS Ts, please ask your Ss
these 3 ?s and put the % who answered
correctly here:
docs.google.com/forms/d/e/1FAIl .... Answers
at top of form.

sing the digits 1 to 9, at most one
ach, create two equations: one whg
As a positive value and one where
Bs a negative value.

Solve for Xx.

21+x =7

sing the digits 1 to 9, at most one
ach, create an equation where x ha
'e greatest possible value.

RobertKaplinsky.com
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Depth of Knowledge Matrix - Secondary Math

Topic

Dividing Fractions

Solving Two-Step Equations

Exponents

Solving Equations with
Variables on Both Sides

CCSS
Standard(s)

e 6.NS.1

e J/.EE4a

e B8.EE.1

e B8.EE.8
« A-REL3

DOK 1
Example

Evaluate.

4 2

9 5

Solve for x.

2x+3 =9

Evaluate.

34

Solve for x.

3x+2=—-2x+4

DOK 2
Example

Use the digits 1 to 9, at most
one time each, to fill in the
boxes to make two different
pairs of fractions that have a
quotient of 2/3.

2
3

Use the digits 1 to 9, at most
one time each, to create two
equations: one where x has a
positive value and one where
x has a negative value.

'

H i H : H :
H H * + H | — H
LT T CPTETrrTereT EOPPTT =T

Jreennineny

Use the digits 1 to 9, at most
one time each, to fill in the
boxes to make two true
number sentences.

Use the digits 1 to 9, at most
two times each, to fill in the
boxes to make an equation
with no solutions.

DOK 3
Example

Robert
¢ Kaplinsky

Use the digits 1 to 9, at most
one time each, to fill in the
boxes to make two fractions
that have a quotient that is as
close to 4/11 as possible.

Use the digits 1 to 9, at most
one time each, to create an
equation where x has the
greatest possible value.

prmamsmaEEa, priRamssmmEy
H H H
H H H
H f H
& H H H
H 1 H
i H H H
& H H H
H x H
sepsnanaasd EETETTET T

More free DOK 2 & 3 problems available at openmiddle.com

Use the digits 1 to 9, at most
one time each, to fill in the
boxes to make a result that
has the greatest value
possible.

Use the digits 1 to 9, at most
one time each, to fill in the
boxes so that the solution is
closest to zero.

© 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.5



Depth of Knowledge Matrix - Secondary Math

Topic Geometric Proofs Complex Numbers Trigonometric Functions Definite Integral
CCSS e G-CO.11 e N-CN.2 e F-TF.3 e N/A
Standard(s)
DOK 1 Add one geometric marking to | Multiply the binomials. Evaluate. Solve.
Example demonstrate the quadrilateral ‘
is a square. ] (3 + 41)(2 + 30) . 3
Sin x> dx
2
_l_
DOK 2 Use exactly 5 geometric Use the integers -9 to 9, at Use the digits 1 to 9, at most | Use the digits 1 to 9, at most
Example markings to show that a most one time each, to fill in one time each, to fill in the one time each, to fill in the
quadrilateral is a square. the boxes twice: once to make | boxes and make two true boxes and make a positive and
a positive real number product | number sentences. a negative solution.
and once to make a negative
real number product. |
___________ R S— T X X
D] L :
DOK 3 What is the least number of Use the integers -9 to 9, at Use the digits 1 to 9, at most | Use the digits 1 to 9, at most
Example geometric markings needed to | most one time each, to fill in one time each, so that the one time each, to fill in the

demonstrate that a
quadrilateral is a square?

the boxes and make a real
number product with the
greatest value.

function has the greatest
possible value.

T

boxes and make a solution
that is as close to 100 as
possible.

IR

Robert
Kaplinsky

More free DOK 2 & 3 problems available at openmiddle.com © 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.5



X-RAY VISION PROBLEMS

M/WHY DO WE NEED THEM?

MV\IHY ARE THEY DIFFERENT?
JHOW DO YOU IMPLEMENT THEM?
JHOW DO YOU CREATE YOUR OWN?




IMPLEMENTATION

* Open Middle Worksheet

RobertKaplinsky.com



First attempt: Points: /2 attempt /2 explanation

What did you learn from this attempt? How will your strategy change on your
next attempt?




Name: Period: Date:

First attempt: Points: /2 attempt /2 explanation

What did you learn from this attempt?2 How will your strategy change on your next attempt?

Second attempt: Points: /2 attempt /2 explanation




IMPLEMENTATION

* Open Middle Worksheet

e Classwork

« Single problem for entire class
 Extensions menu

RobertKaplinsky.com



QUESTION #1
Use the digits 1 to 9, at most

one time each, to create an

equation where x has the

greatest possible value.

QUESTION #4
Use the digits 1 to 9, at

most one time each, to
Mmake each equation true.

QUESTION &2
Solve for x.

3x+7=19

SOLVING EQUATIONS

EXTENSION MENU

You must earn at least 12

points by doing the

problems of your choice.
Circle the auestions volul

QUESTION #3
Use the digits 1 to 9. at most

one time each, to create two

equations: one where x has a

positive value and one where x

has a negative value.

QUESTION #5
Use the digits 1 to 9, at most

one time each, to create an
equation where x has the

greatest possible value.



IMPLEMENTATION

* Open Middle Worksheet

e Classwork

« Single problem for entire class
 Extensions menu

 Homework
e Assessments

RobertKaplinsky.com



X-RAY VISION PROBLEMS

M/WHY DO WE NEED THEM?

MV\IHY ARE THEY DIFFERENT?
M{-IOW DO YOU IMPLEMENT THEM?
JHOW DO YOU CREATE YOUR OWN?




STEP ONE

* Find a One-Operation Problem
» Addition

* Multiplying

RobertKaplinsky.com



Solve.

41 + 36 =



Solve.

| W

O | DN



THINKING TIME '




STEP TWO
eGo from DOK 1 to DOK 2

« Strategically remove some information from
the problem to prevent immediate calculation

* Increase the quantity of solutions needed to
Increase the need to look for patterns

RobertKaplinsky.com



Using the digits 1 to 9, at most one time each, fill
In the boxes to make two different pairs of two-
digit numbers that have a sum of 71.

RobertKaplinsky.com



Using the digits 1 to 9, at most one time
each, fill in the boxes to make two different
pairs of fractions that have a product of 2/3.

RobertKaplinsky.com



wesrme

e GO from DOK 1 to DOK 2

 Strategically remove some information
from the problem to prevent immediate
calculation

* Increase the quantity of solutions needed to
Increase the need to look for patterns

L LU LLLLLLLLLLLLLC




STEP THREE
eGo from DOK 2 to DOK 3

* Introduce the need to optimize the solution
by making the greatest or least product / sum
/ difference / quotient / answer.

« Another optimization option is make the
answer closest to a specific value.

RobertKaplinsky.com



Using the digits 1 to 9, at most one time
each, fill in the boxes to make the smallest
sum.

RobertKaplinsky.com



Using the digits 1 to 9, at most one time each, fill
In the boxes to make two fractions that have a
product that is as close to 4/11 as possible.

RobertKaplinsky.com



wearme

e Go from DOK 2 to DOK 3

* Introduce the need to optimize the solution
by making the greatest or least product / sum
/ difference / quotient / answer.

 Another optimization option is make the
answer closest to a specific value.

L LU LLLLLLLLLLLLLC




3 Steps to Increase Math DOK Levels

Step 1: Find a One-Operation Problem

e Procedural problems with one operation are easiest to modify.
e Other problems may also be modified but may not be as easy.

Adding 2-Digit Numbers Multiplying Fractions Trigonometry
Calve. Calve. Calve.
+ = 3 2 . T
4l+36=___ 2 X == sin—-=
7 9 3

Step 2: Go from DOK 1 to DOK 2

e Strategically remove some information from the problem to prevent immediate calculation
¢ Increase the quantity of solutions needed to increase the need to look for patterns

Adding 2-Digit Numbers Multiplying Fractions Trigonometry
Using the digits 1 to 9, at most Using the digits 1 to 9, at most Using the digits 1 to 9, at most
one time each, fill in the boxes one time each, fill in the boxes one time each, fill in the boxes



X-RAY VISION PROBLEMS

M/WHY DO WE NEED THEM?

MV\IHY ARE THEY DIFFERENT?
M{-IOW DO YOU IMPLEMENT THEM?
ﬁ-IOW DO YOU CREATE YOUR OWN?
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Open Middle
@openmiddle

Hey @openmiddle fans, we want to hear from
you. Why do you use our problems with your
students” Share your success stories or

lessons learned.
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oscussoue |||

 How can x-ray vision problems like the kinds
on Open Middle spot misconceptions that

may often go unnoticed?

« How do Open Middle problems make
mathematics accessible yet appropriately
challenging for every student?
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GOALS

M/CORRECT ANSWERS = UNDERSTANDING?
M/MAKE OUR LESSONS UNFORGETTABLE
E(RECONSIDER USING WORD PROBLEMS
\!(MAKE MATH CHALLENGING + ACCESSIBLE

RobertKaplinsky.com



PROBLEM RESOURCES

* Problem-based lesson search engine:

* My lessons (Elementary, Middle, and High School)
 Dan Meyer (Middle and High School)

 Andrew Stadel (Elementary and Middle School)

 Graham Fletcher (Elementary and Middle School)

RobertKaplinsky.com


https/robertkaplinsky.com/prbl-search-engine
https/robertkaplinsky.com/lessons
http://threeacts.mrmeyer.com/
http://estimation180.com/lessons.html
http://gfletchy.com/3-act-lessons

Open Middle™

Challenging math problems worth solving

Home

Grade3 = Graded =

THETOP 10 MOY., ™. ALEMSOF 2017

—

a.

=

. Two-5tep Equations j@? = il

LA

Order of Operationye blinsky with answer from Michael Fenton and his students

, Daniel Luevanos, and Robert Kaplinsky

. Dot Card Counting by //y yer

Two-5tep Equations 3 by Erick Lee 5. One Solution, Mo Solutions, Infinite Solutions by Bryan Anderson

Multiplying a Two-Digit Number by a Single-Digit Number by Robert Kaplinsky
Exponents and Order of Operations by Zack Miller
Rational and Irrational Mumbers by Bryan Anderson

Converting Between Fractions and Decimals by Robert Kaplinsky

10. Interpretting Percentages by Robert Kaplinsky

WHAT ARE PEOPLE SAYING ABOUT OPEN MIDDLE?

Brian Marks L J
@Yummymath

Have you checked out openmiddle.com @openmiddle Should
be on your short list of math ed resources #MTBoS #mathchat
g#maths #elemchat

Grade &8 *  High School = About  Submit

OPEN MIDDLE WORKSHEET
English (student version)
English (document camera version)
Spanish (student version)

Spanish (document camera version)

BROWSE BY COMMON CORE STATE STANDARDS
Kindergarten {12}
Counting & Cardinality (3)
Geometry (3)
Mumber & Operations in Base Ten (1)

Operations & Algebraic Thinking (5)

Grade 1

—
—

7)
try (3)

5:|"
=

m

(]

Measurement & Data (4)
Mumber & Operations in Base Ten (3)

Operations & Algebraic Thinking (7)



Open Middle™

Challenging math problems worth solving

Home Kinder - Grade i . Grade3 = Graded = . Grade 7 -

Home = High School: Geometry = Expressing Geometric Properties with Equations = Equidistant Points

EQUIDISTANT POINTS

Directions: How many points witg

sdinates are 5 units away from (-2, 3)?
Hint

Which methods are available to determN l‘ A this problem? What shape is defined by all

of the points that are 5 units away (-2, 3
Answer ~
12 points: (-5, 7). (-7, 3), (-5, -1), (-2, -2). (3. 3), (1, -1). (-2, 8), (1, 7). (2.6). (-6, -6), (-6, 0), and (2, O)

Source: Dylan Kane

[@Frint
T - e

Tags

Grade8 =" High School * About  Submit

OPEN MIDDLE WORKSHEET
English (student version)
English (document camera version)
Spanish (student version)

Spanish (document camera version)

BROWSE BY COMMON CORE STATE STANDARDS

Kindergarten (12}

Counting & Cardinality (3)

Geometry (3)

Mumber & Operations in Base Ten (1)

Cperations & Algebraic Thinking (5)
Grade 1 (17)

Geometry (3)

Measurement & Data (4)

Mumber & Operations in Base Ten (3)

Operations & Algebraic Thinking (7)
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( KapIInSI(Y Home Lessons Blog Resources Speaking About Contact

Home

that create

problem solvers,

Download my favorite lessons for elementary, middle, and high school.

oo A

What happens next?

OO O

Keep coming back for more free Learn implementation tips from my Take my online workshop for more
lessons and resources. blog and weekly emails. implementation support.
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Get My Emails

Lessons

P cwe 1t 20 30 s sh sh Zh o sth Mgl Geo  Alg2

Do you like the ideas you're reading?

if so, you'll love having the best ones
How Much Money Were How Can We #SaveNelly? sent to you via email!

Those Pennies?

First Name

Last Name

m Email address
How Many Chip Bags Will How Can We Make Stronger Zip Code (optional)

There Be? Passwords? _

Job Role(s)

WhaT DOES [

B High School

Qo o / alor“es B Higher Education

=




Robert
€ Kaplinsky

Resources

Depth of Knowledge

Open Middle

Open Middle Worksheet - English (student version)

Open Middle Worksheet - English (document camera version)

Open Middle Worksheet - Spanish (student version)

Open Middle Worksheet - Spanish (document camera version)

Robert’s blog posts on Depth of Knowledge

© © O 0 0 0 ¢©

Tool to Distinguish Between Depth of Knowledge Levels

Problem-Based Lesson Tools

© Problem-Based Lesson Search Engine

© Problem Solving Framework v8.1

© Robert’s blog posts on Problem-Based Learning

Problem-Based Lesson Sources

© 101 Questions

© Andrew Gael

Andrew Stadel

Catherine Castillo

Christina Tondevold

Dan Meyer

Dane Ehlert

© © O O 0 ¢

Emergent Math's Problem Based Curriculum Maps

|
=

Home Lessons Blog Resources Speaking About Contact

Get My Emails

Do you like the ideas you're reading?
if so, you'll love having the best ones
sent to you via email!

First Name

Last Name

Email address

Zip Code (optional)

Job Role(s)

B Elementary School
B Middle School

B High School

B Higher Education
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Robert Kaplinsky's Problem-Based Lessons

File Edit Wiew Insert Format Data Tools Add-ons

& e ~ T $ % o 00123- Aral v

Lesson
How Much Maoney Were Those Pennies?

How Can We #SaveMelly ?

How Many Chip Bags Will There Be?

How Can We Make Stronger Passwords?

How Many Hot Dogs And Buns Should He Buy?

What Does 2000 Calones Look Like?

How Much Money Are The Coins Worth?

How Many Times Will A Case of Paper Jam?

How Many Soda Combinations Are There On A Coke Freestyle?

What Should The Freeway Sign Show?

How Fast Was The Fastest Motorcycle Speeding Ticket Ever?

How Much Did Patrick Peterson Lose By Not Cashing His Check?

How Many Biscuits Can You Make?

How Much Bigger Should They Make Zoolander's School?

Where |s The Freeway Sign Located?

How Far Apart Are Exits On A Ring Road?

How Much Is One Third Of A Cup Of Butier?

How Do SKytypers Write Messages?

How Big Is The Bermuda Triangle?

What Fraction Of Children Are In The Right Car Seat?

How Much Did The Temperature Drop?

How Much Shorter Are Staggered Pipe Stacks?

How Do You Write A Check To Pay For Something?

How Can We Comect The Scarecrow?

How Much Does A 100x100 In-N-Out Cheeseburger Cost?

How Can We Water All Of The Grass?

How hMuch Money 15 That?l

How Much Money Should Dr. Evil Demand?

How Tall Is Mini-lde?

How Did They Make Ms. Pac-Man?

Which Ticket Option Is The Best Deal?

How Far Apart Are The Freeway Exits?

Do We Have Enough Paint?

+ || Sheett

T

Help  All changes saved in Drive
12 - B Z 5A. Q- H-pd- E-1-19- coB WY - X -

= C D

Standard  Standard
- Concept/ Skill 1 2

Maoney, Multiplying Decimals, Proportions 4. MD.2 5. NBT5
Dividing Decimals B.NS.3
Ratio and Proportions, Population Sampling 6.RP.3 6.RP.3c
Permutations, Combinations, Probability, Exponents, Exponential Growth 7.5P.8 8.EE.1
Least Common Multiple (LCM) 6.NS.4
Unit Rates, Ratios, Solving Equations, and Solving Inequalities 6.EE.3 6.EE.4
Decimal Operations and Coin Counting 2.MD.8 S.NBT.7
Interpreting Percentages 6.RP.3c T.RP3
Counting. Composing, and Decomposing Numbers K.CC.5 K.CC.6
Fractions on Number Lines, Converting Units, Decimal and Fraction Operations 3. NF.1 3.NF.2
Converting Units and Unit Rates 2.MD A 6.RP.3d
Compound and/or Simple Interest 7.RP.3 MN-RN.2
Dividing Fractions and Mixed Numbers 5. .NF.7 5. .NF.7a
Scale and Proportions 5. NF.2A 7.RP.2
Identifying Fractions on a Number Line 3.NF.A1 3.NF.2
Arc length measures G-C.5
Identifying Fractions on a Number Line 3.NF1 3.NF.2
Transformations (Rotations, Reflections, Dilations, and Translations) 8.G.1 8.G.2
Coordinate Geometry: Area of Triangle G-GPE.7
Representing and Comparing Fractions 3. NF.1 3.NF.2
Absolute Value 6.NS.TC 7.NS 1c
Circles, Pythagorean Theorem, trigonometric ratios, and linear functions 8.G.7 A-CED1
Expanded Form 2.NBT.3 4. NBT.2
Pythagorean Theorem 8.G.6 G-SRT4
Building and Interpretting Linear Functions 8.F.1 8.F.3
Circles, Pythagorean Theorem, trigonometric ratios 7.G4 8.G.7
Volume of rectangular prism 5.MD.3 5.MD.4
Exponential Growth N-RN.2 A-SSE .1
Scale and Dividing Decimals 2.NF.5 2. NF.5a
Transformations (Rotations, Reflections, and Translations) 8.G.1 8.G.2
Unit Rates and Ratios 6.RP.2 6.RP.3
Fractions on a Number Line and Subtracting Fractions 3.NF.2 3.NF.2b
Area 3.MD.5 3.MD.6

E

Standard

3

S.NBT.7

7.RP2
S-MD.7

6.EE.5
6.NS.3

K.OA.1
3.NF.2a
7.RPA1
A-SSE.1
S.NF. 7D
7.G.1
3.NF.2a

3.NF.2a
8.G.3

3.NF.3

A-CED.3
9.NBT.3a

8.F4
G-SRT.8
2.MD.5
A-SS5E.3c
2. NF.5b
8.G.3
6.RP.3a
4 NF.2
3.MD.7

Standard

T.RP.3

7.RP.3
S-CP.5

6.EE.G

K.OA.2
3.NF.2b
N.Q.1
A-SSE.3c
S.NF.7C

J.NF.2b

3.NF.2b
8.G.4

4. MNF.1

A-CED.4

8.F.5
G-MG. 1
2.MD.5b
A-SSEA4
6.N5.3
8.G.4
6.RP.3b
4 NF.3a

Standard

7.SP.1
S5-CP9

6.EE.7

K.OA.3

3.NF.3

A-SSE 4
6.NS.1

3.NF.3

3.NF.3
G-CO.2

4. NF.2
A-SSE.1a
F-IF.4
G-MG.3
5.MD.5c
A-REI 11

G-SRT.2

4 NF.3C

Standard

7.5P.2

G.EE 8

K.OA 4

3.NF.3a

A-REI. 11

3.NF.3a

3.NF.3a
G-CO.3

A-SSE.1D

F-IF.5

6.G.2
F-IF.4

G-CO.4

4. NF.3d

Stan

6.RP.

K.NB

4 MD.

F-IF.4

3. NF.:

3. NF.:
G-CO

A-5S5I

F-IF.6

7.G.b
F-AF.7

G-CO

S.NF.
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THE FOUR STEPS TO CREATE A
CLASSROOM WHERE STUDENTS
ARE EXCITED TO LEARN
MATHEMATICS

ROBERT KAPLINSKY

robert@robertkaplinsky.com

robertkaplinsky.com/lausd19

@robertkaplinsky



